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t57) Abstract: A method of forming a wellbore casing within a 
borehole (10) thai traverses a subterranean formation, is provided 
by assembling a tubular liner by coupling a multi-layer tubular 
insert (92) threaded portion (24) of a firet tubular member (16), 
and coupling a threaded portion (22) of a second tubular member 
(14) to the threaded portions (24) of the first (16) tubular member 
and the multi-layer tubular insert (92). the tubular liner assembly is 
positioned within the borehole (10); and the tubular liner assembly 
within the borehole (10) is radially expanded and plastically 
deformed. The multi -layer tubular insert (92) includes a first tubular 
insert having a first modulus of elasticity; and a second tubular 
insert coupled to the first tubular insert having a second modulus 
of elasticity. The first modulus of elasticity is different from the 
second modulus of elasticity. 
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(57) Abstract: A method of forming a wcllhorc casing within a bore> 
hole (10) thai traverses a subierrancan formalion. is provided by as- 
sembling a luhulai liner by coupling a mulli-layer lubular insert (92) 
Ihrcadcd p<)rt!i>n (24> ol u first tubular member (l(»), and coupling a 
threaded ponion (22) of a second tubular member (14) to the ihrcadcd 
portions (24) of the first ( 16) tubular member and the mulli -layer tubular 
insert (92 1, the tubular liner assembly is posiiit)ncd within the borehole 
( 10); and the tubular liner as.scmbly within the borehole (10) is radially 
expanded and plastically deformed. The mulii-laycr tubular insert (92) 
includes u first tubular in.seri having a first rukIuIus i»f ela.sticiiy; and a 
second tubular insert cimpled to the first iul>ular insert having a second 
modulus of elasticity. The fir^t modulus of elasticity is different from 
the second modulus of elasticity. 
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AMENDED CLAIMS 
[0059] [received by the International Bureau on 10 June 2004 (10.06.04); 

original claims 1-5 replaced by new claims 1-72 (8 pa^es)] 

Claims 

What is claimed is: 

1 . A method of fonning a wellbore casing within a borehole that traverses a subterranean formatiou, 
comprising: 

assembling a tubular liner by a process compriDing: 

coupling a multi-laj'er tubuUir m^tvt assembly to a threaded portion of a first tubular 
membei^and 

coupling a threaded portion of a second tubular member to the threaded portion of the 
first tubular niembsr and the multi-l^er tubular insert; 
positioning the tubular liner assembly widiin (he borehole and 

radially escpanding and plastically deforming the tubular liner assembly widiin die borehole; 

^riierein the multilayer tubular insert comprises: 

a first tubular insert having a first modulus of elasticity, and 
a second tubular insert coupled to the first tubular insert having a sec(md modulus of 
elasticity; 

wherein the first modulus of elasticity is diiferent from the second modulus of 
elasticity. 

2. The method of claim 1, wherein the first and second tubular inserts conqnise metallic materials. 

3. The m^od of claim 2» wherein the first tubular insert comprises copper, and wherein the seccmd 
tubular insert comprises cadmium. 

4. The method of claim 1 , wherein the modulus of eksticitfes of the first and second tubular inserts 
are less than the modulus of elasticities of the first and second tubular members. 

5. A method of fomung a wellbore casing within a borehole that traverses a subterranean formation, 

conqjrising: 

assembling a tubular liner by a process comprising: 

coupling a nudtilaycr tubular insert assembly to a threaded portion of a first tubular 
member; and 

covpling a threaded portion of a second tubular member to the threaded portion of fte 
first tubular member and the multilayer tubular insert; 
positioning the tubular liner ass^bly within the bonehol^ and 

radially ei^anding md plastically deforming the tubular liner assembly within tlie borehole^ 
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one of layers of the multaaycr tubular insert providing a fluidio seal after radially 
expanding and plastically defbnning the tubular Imcr assembly; and 

anolher one of the layers of the multilayer insert providing a micro fluidic seal afierradially 
expanding and plastically delfonning the tubular liner assembly. 

6. Tlxe method of claim 1, whsrcin the modulus of elasticity for at least one of the tubular inserts is 
less than ttie modulus of elasticity of the first and e^nd tubulsr members. 

7. The method of claim 5, T^dterein (he modulus of elasticity for at least one of the Ia>'crs of the 
multilayer insert is less than the modulus of ehsticiQ' of Ae first and second tubular members. 

8. The method of claim I, vrherein the melting point for at least one of the tubular msexts prior to 
the radial expansion and plastic deformation is less than the melting point after the radial expansion 
and plastic deformation. 

9. The method of claim 5, wherein the melting point for at least one of the layers of the multilayer 
insert prior to the radial expansion and plastic defomoation is less than the melting point after the radial 
expansion and plastio defoimaticm. 

1 0. The method of claim 1, \vherein at least one of the tubular inserts releases energy durbg the 
radial expansion and plastic defomiation. 

1 1 . The method of claim 5, wherein at least one of (he laym c£ fte muhilayer insert releases 
energy during die radial expansion and plastic deformation. 

12. The method of claim 1 , v/hcrein assembling the tubular liner fiirther comprises: 
coupling a tubular sleeve to tbe &st and second tubular monber. 

13. The method of claim 12» wherein the sleeve receives the first and second tubular members. 

14. The mediod of claim 12, wherein tbe deeve is received within the first and second tubular 
members. 

15. The method of claim 1 , whoein as^robling the tubular liner further compnses: 
concentrating contact stresses bet^/oen die first and second tubular member. 

22 
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16. The method of claim 5, wherein assembling the tubular liner further con^iises: 
coupling a tuhular sleeve to the first and second tubular inerhber. 

17. The method of claun 16, wherein the sleeve receives the first and seccmd tubular members. 

18. The nicaiod of claim 16, v/hereiu the slce vii is received T'.dthin flie first and second Hibukr 
members. 

1 9. The method of claim 5, wherebi assembling Ae tubular liner further coniprises: 
c(mcentrating contact stresses between £he £im and sccoxid tubule member. 

20. A method of forming a wellbore casing vyjthm a borehole that traverses a subteiraittan foroiatian, 
comprising: 

assembling a tubular liner by a pnocess con^nising: 

coupling a niuhi-'layer tubular insert assembly to a threaded portion of a first tubular 
member; and 

co\q>ling a threaded portion of a second tubular member to the threaded portion of the 
first tubular member and the multi-layer tubular insert; 
positioning the tubular liner assembly wifliin the borehole; and 

radially expanding and plasticaDy defomnng the tubular liner assembbr within the borehole. 

21 . The method of claim 20, wherein assembling the tubular bner fiutiier comprises: 
coupling a tubular sleeve to the first and second tubular member. 

22. Hie method of claim 21, wherein the skevc receives the first and second tubular members. 

23. The method of claim 21, wherein the sleeve is received within the first and second tubular 
members. 

24. The method ofclaim 20, wherein assembling &e tubular liner fu^ 
concentratmg contact stresses between the first and second tubular member. 

25. The method of claim 20, whersm the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of elasticity of the first and second tubular members. 

26. The niblliod of claim 20, ^vhcrein liie nieltmg point for at l^ast one of the layers of the 
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pnultilayer insert prior to the radial expansion and plastic defonmtion is less than the melting point 
after the radial expansion and plastic deformation. 

27. The method of claim 20, vvfaecein at least one of the layers of 4ie multilayer insert releases 
energ}' during Ibe radial srspansion and plastic deformation. 

2S. A metliod of Sarniing ?. v^etlbore casing vridiin a borehole that tnn^erses a subterranean fonnsrdon, 
comprising: 

assemblmg a tubular liner by a process comprising: 

coupling a nnilti-layer tubular insert asssmbly to an end of a first tubular member; and 
coijpling an end of a second tubular member to the end of the first tubular member and 
ttie muhi-layer tubular insert; 

positioning the tubular liner assembly within the bor^ok; and 

radially expanding and plastically deforming the tubular liner assembly witinn die bordiole. 

29. The method of claim 28, wherein assembling the tubular liner fatim comprises: 
coupling a tubular sleeve to the first and second mbular member. 

30. The method of daim 28, wherein assembling the tubular liner finther comprises: 
ooncentratiiig contact stresses between the first and second tubular member. 

31. The method of clahn 28, wherein the melting point for at least one of the layers of the 
multilayer insert prior to the radial expansion and plastic deformaticm is less than the melting point 
afier the radial expansion and plastic deformation. 

3Z The mediod of claim 28, wherein at least one of the layers of the multilayer insert releases 
energy during the radial e3q)ansion and plastic defcnnation. 

33. The method of claim 28, ^erem &e multilayer mbular insert comprises: 

a first tubular msert having a first modulus of elasticity; and 
a second tubular insert coi^led to the first tubular insert having a second modulus of 
elasticity; 

wherein the first modulus of elasticity is different from the second n^iodulus of 
elasticity. 

34. The method of claun 33, wherein the first and second tubular msertc comprise metallic materials. 
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35 . The lE^od of claim 34, wherein Ae first tubuto insert cojonpriscs coi5)cr, and wherein the 
second tubular insert comprises cadmium. 

36. Tlie method of claim 33, tvhersin flie modulus, of elasticities of the firsi* and second tubular mserts 
are less Iban tbt; moduhju of ebu^cities of Ifae first und second tubulffl- members. 

37. A method of formbg a weDbore casing within a b<wehole that travetses a subterranean formation, 
comprising: 

assembling a tutjubr liner by a process comiMising: 

coupling an Old of a first tubular member to an end of a second tubular member, and 
coupling a tubular sleeve to the ends of the first and second tubular members; 

positioning the tubular liner assembly within 4e borehole; and 

radially expanding and plastically deforming the tubular liner assembly within the b<xehole; 
wheidn coupling fte tubular sleeve to the ends of tfie first and second tubular members 
comprises applying magnetic energy to ftie tubular sleeve. 

38. A tubular liner apparatus, cQnprising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the ttircaded portion of fl^ and 
a second tubular member comprising a threaded portion coupled to the ^ii«aded portion of the 

first tubular member and the multi-layer tabular ins^ 
wherein the multilayer tubular insert comprises: 
a first tubular insert having a first modulus of elasticit)^ and 

a second tubular insert coupled to the first tubular insert having a second modulus of elasti'ci^, 
wherein the first modulus of elasticity is different flrwn the second modulus of elasticity. 

39. The apparatus of claim 38, wherein the first and seccmd tubular inserts con^se metallic 
materials. 

40. The apparatus of claim 39, wherein flic first tubular insert comprises coppen and whaein Ibe 
seccmd tubular insert conqnises cadmhnn. 

41 . The apparatus of claim 38, wherein ths modulus of elasticities of the first and second tubular 
inserts are less than the modulus of elasticities of the first and second tubular membere. 
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42. The apparatus of claim 38, wherein the melting point fcx at least one of the tubular inserts prior to 
a radial expansion and plastic defonnatian is less than ibe metting point afier the radial expansion and 
plastic defoiniatiCHi. 

43. The apparatus of ckim 38, therein at least one of the tubular insert releases energy during a 
radial c-:pansion find plastic defonnation. 

44. Hie apparatus of claim 38, wherein the apparatUG further comprises: 

a tubular sleeve coupled to the first and seccmd tubular member. 

45. The appaxatus of claim 44, wherein the sleeve receives the first and second tubular members. 

46. The apparatus of claim 44, wherein the sleeve is received within the first and second tubular 
members. 

47. The apparatus of claim 38, wherein the apparatus fhrtfaer coiiqsises: 

means for concentrating contact stresses between the first and second tubular members. 

48. A tabular liner a^iparatus, comprising: 

a first tubular member comprising a threaded portion; 

a multi-layer tubular insert coupled to the threaded portion of the first tubular member; and 
a second tubular member comprising a threaded portion coi^led to the threaded portion of the 

fnst tubular member and the multi-layer tubular insert; 
wherein one of the layers of the multilayer tubular insert provide a fluidic seal; and 
wherein another cme of the layers of the multilayer insert provide a micro fhiidic seal. 

49. The apparatus of claim 48, wherein the moduhis of elastici^ for at least one of the lay&rs of the 
multilayer insert is less than Qie moduhis of elasticity of the first and second tabular members. 

50. The j^)pamnis of claim 48, wherein flic melting point for at least one of the layers of the multilayer 
insert prior to a radial expansion and plastic defonnation is less than fte melting point after the radial 
expansion and plastic deformation. 

5 1 . The apparatus of claim 48, wherein at least one of the layers of the multilayer insert releases 
energy during a radial e^ansion and plastic defonnation. 



26 



AMENDED SHEET (ARTICLE 19) 



wo nmnnHHii 



PCT/US2003/025676 



52. The aRjaratus of claim 48, further comprising: 

a tubular sleeve coupled to the first and second tubular member. 

53. The apparatus of claiin 52, wherein the sleeve receives the first and second tubular members. 

54. TTsc apparahis of claim 52, wfaereb fiie slecvo i? received withiu the fiiEt and second tubular 
members. 

55. The apparatus of claim 48, further contpriEing: 

means for concentr^g contact stressss between the first and second tubular membor. 

56. A tubular lino* apparatus, comprising: 

a first tubular member comprising a threaded pcHtion; 

a multi-layer tubular insert coupled to die threaded portion of the firet tubular member; and 
a secOTd tubular member comprising a threaded poitioii coupled to the ftrcaded portion of the 
first tubular member and Ifae multi-l^er tubular insert 

57. The apparatus of claim 56, wherein ttie i^paratas further comprises: 
a tubular sleeve coupled to the fufst and second tubular meniber. 

58. The q^paratus of claim 57, wherein the sleeve receives the first and seccmd tubular members, 

59. The apparatus of claim 57, wherein the sleeve is received wi&in the first and secmid tubular 
members. 

60. The apparatus of claim 56, further con^rising: 

means for concentrating ccsitact stresses between the first and seccHid tabular member. 

61 . The apparatus of claim 56, wherem the modulus of elasticity for at least one of the layers of the 
multilayer insert is less than the modulus of eJasticity of the fhst and sec<Hid tubular members. 

62. The apparatus of claim 56, v^'herein the melting point for at least ime of the layers of the 
multilayer mscrt prior to a radial expansion and plastic deformation is less tifian the melting point after 
the T^ial c;q>an5icHi nnd plantic deformation. 

63 . The apparatus of claim 56, v/berdn at least one of the layers of the multilayer insert niltaces 
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energy during a radial expansicm and plastic defonnatkm. 

64. A tubular liner apparatus, comprising: 

a first tubular tnembet; 

a muhi-la^'er tubular insert coupled to fte first tubular member; and 

a scccmd tubular nieniber coiq)led to first tubidar mstnbex ond fhe multi-layisr tubular in&srt 

65. The apparatus of claibm 64, fiirtfaer comprising: 

a tubular sleeve coupled to the first and second tubular member. 

66. The apparatus of claira 64, fiuther compiiBing: 

means for concentratbg contact stipes between the first and second tubular member. 

67. The apparatus of claim 64, wherem the melting point for at least one of ihe Isyas of ^ nuiltila>^ 
insert prior to a radial expansion and plastic dcfiximation is less than the melting point after the radial 
expansion and plastic defonnation. 

68. The ai^aratus of claim 64, vdierein at least one of the layers of the multilayer insert releases 
energy during a radial expansion and plastic defoimaticm. 

69. The ^anttus of claim 64, wherein the multilayer tubular insert comprises: 

a Grst tubular insot having a first modulus of elasticitjr, and 
a second tubular insert coupled to the first tubular insert having a second modulus of 
elasticity; 

wherein ^e first modulus of elasticity is diffimnt from the second modulus of 
elasticity. 

70. The apparatus of claim 69, wherein the first and second tubular inserts comprise metallic 
tnaterials. 

71 . The apparatus of claim 70, wherem the first tubular insert comprises copper; and wherein the 
second tubular insert c(miprises cadmium. 

72. The q)paratiis of claim 69, whsi^ the modulus of elasticities of the first and second tubular 
inserts are less than the modulus of elasticities of the first and second mbular members. 

28 



AMENDED SHEET (ARTICLE 19) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents wUl not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



